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(54) Recording medium transport device 

(57) A recording-medium transport device inciudes 
a pair of plncli rollers (31 . 32) arranged closer to a print- 
ing head (2) than to a subordinate roiler (12) and pinch- 
ing and transporting a belt (14) and a sheet of paper (P) 
toward the printing head (2). The pair of pinch rollers 
(31, 32) can pinch the sheet of paper (P) together with 
the belt (14). while maintaining the belt (14) flat. As 



such, an image of high quality can be fomied, e.g., 
printed on the recording medium (P). Furthermore, the 
recording medium (P) does not divert from a transport- 
ing path. Thus reliable Image fbnnatlon can be 
achieved. 
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Description 

BACKGROUND OF THE INVEKTHON 
Field of me Invention 



[0001] The present Invention relates generally to 
devices incorporated Into an Image recording apparatus 
or the like used to ferm, e.g., print an Image on a sheet 
of paper or other types of recording nrwdia, for transport- 
ing a recording medium, and in particular to Improve- 
ments of such devices driving a belt to transport a 
recording medium. 

Conventional Art 

[0002] Printers and copiers are conventionally 
known apparatuses for forming, e.g.. printing an image 
on a sheet of paper, film or other types of recording 
media, as disctosed for example in Japanese Patent 
Laying-Open No. 6-135613. Generally, such appara- 
tuses employ electno-photography, fnk-Jstting and the 
like to form an Image. 

[0003] In electro-photography, a tonered Image 
formed on a photoreceptor drum Is transferred onto a 
recording medium to form an Image on the recording 
medium. In lnk-}ett1ng, a printing head Jets ink toward a 
recording medium to form an image on the recording 
medium. 

[0004] The above two methods each employ a belt 
drive device as means for transporting a recording 
medium, ink-jet printers using this belt drive devtee typ- 
ically have a configuration, as described Iselow: 
[0O05] As shown in Fig. 4, a Iselt drive device of this 
type includes a drive roller a, a subordinate roller b and 
a tension roller c, with an endless belt d engaged there- 
around. Drive roller a, connected to a drive shaft of a 
motor (not shown), receives the motor's driving force 
and thus rotates. As drive roller a rotates, belt d in the 
figure runs In a direction A. Of^sita to subordinate 
roller b, on an upper side in the figure, a pinch roller e is 
arranged to cooperate with subordinate roller b to pinch 
belt d. In a vicinity of subordinate roller b. a sheet teed 
cassette f is arranged, from whbh a recording medium 
(a sheet of paper) g Is drawn and transported in direc- 
tion A, pinched together with belt d between subordi- 
nate roller b EUid pinch roller e, as belt d runs. 
[0006] A printing head h is amanged above belt d 
between drive roller a and subordinate roller b. The por- 
tton of belt d between dnve roller a and subordinate 
roller b wiil be referred to as a span s. Printing head h is 
a linear head or a serial head. The linear head has a 
multitude of jet nozzles depending on the resolution of 
Interest ttiat are arranged across a printing width as 
required in a direction perpendicular to the plane of Fig. 
4, e.g., 200 mm for a sheet of the A4 size. The serial 
head has several tens to hundreds of Jet nozzles In 
direction A as shown in Rg. 4 and prints an image on 
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recording medium g es It moves In a dIrecUon perpen- 
dicular to the plane of Fig. 4. 

[0007] in printing an image, as the belt drive device 
is driven recording medium g is drawn from sheet feed 
5 cassette f, pinched together w'rth belt d between subor- 
dinate roller b and pinch roller e and thus transferred in 
direcfion A. 

[0008] For printing head h In the form of the linear 
head, recording medium g is continuously transfenned, 
10 while the printing head's nozzles Jet ink appropriately to 
print an Image on recording medium g. 
[0009] For printing head h in the fbrm of the serial 
head, reconllng medium g is initially transfen^ed to the 
position at whteh printing head h Is arranged. When 

15 recording medium g has arrived there, belt d halts. Then 
printing head h jets ink through its nozzles as It moves 
In the direction perpendicular to the plane of Fig. 4, and 
It thus prints an image. When printing head h has 
arrived at one end of recording medium g, belt d again 

20 Starts to run and than stops after recording medium g 
has been moved by a predetermined distance. Then 
printing head h then again moves in the directkin per- 
pendbular to the plana of Ftg. 4 and thus prints an 
image. Thus, the print operation by printing head h and 

25 the recording-medium transport operation by the belt 
drive device are alternately provided to print an image 
on recording medium g. 

[0010] One exemplary devk:e of this type also 
includes a platen chamber i ananged on a back side of 

30 the belt's span s existing between drive roller a and sub- 
ordinate roller b. Platen chamber 1 can aspirate record- 
ing medium g on belt d so that recording medium g does 
not displace and is thus transported satisfactorily. To do 
so, platen chamber i has an upper surface provided with 

35 multiple aspiration holes J. Similarly, belt d Is also pro- 
vided with multiple aspiration holes (not shown). When 
platen chamber I is driven or a negative pressure is pro- 
duced, an aspiration force Is produced at each aspira- 
tion holes of belt d. Thus. t>elt d aspirstes recording 

40 medium g to prevent any positional displacement of 
recording medium g while transporting recording 
medium g. 

[0011] The conventional belt drive device config- 
ured as above, however, tends to transport recording 

45 medium g by a distance larger than a predetermined 
distance, if such event occurs, a difference would be 
introduced between the driveabinty of belt d and the 
transportabifity of recording medium g. Thus, recording 
medium g would sHde relative to belt d and thus be posi- 

so fionally displaced from a predetennined position. As a 
result, recording medium g would be trEuisported with 
less precision or worae It would come off belt d and con- 
tact printing head h or divert from a transporting path 
and Jam up the machine of interest, resulting In an 

55 unsatisfactory print operation. As such, recorcBng- 
medlum transport devices using such conventional bett 
drive devtee are still disadvantageous In transporting 
recording medium g. 
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[0012] The present Inventors heve studied what 
Introduces a difference between the driveability of belt d 
and the transportability of recording medium g and have 
found that such drfferenca is introduced by the following 
event: 5 
[0013] More specfflcalty, it has been found that, as 
shown in Rg. 5, when recording medium g is introduced 
between subordinate rolier b and pinc^ roiler e, In a 
vicinity of the portion pinched by rollers b and e, which 
will be rel^rred to as a nip hereinafter, belt d has a front 10 
surfece running at an temporarily Increased rate, which 
Introduces the difference between the driveability of belt 
d and the transportabilify of recording medium g. More 
specifically, belt d around subordinate rolier b has an 
expanding front surface and a contracting back surface, rs 
Furthermore, as indicated in Rg. 5 by a broken line, belt 
d has a layer approximately intemiediate as seen In a 
direction of the beif s tiiickness that neither expands nor 
contracts. 

[0014] The front surface of belt d cvound subordi- 20 
nate roller b, expanding, runs at a local, higher rate than 
the beirs back surface and Intermediate layer. 
[0015] For example, if (o represents a rate at which 
subordinate roller b revolves, rn represents a distance 
from the center of subordinate roller b to the intennedl- 25 
ate layer of belt d, and Ar represents a distance from the 
Intermediate layer of i»elt d to the front surface of belt d, 
then belt d around subordinate roller b has a front sur- 
face running at a rate Vln: 

30 

Vln = (rn + Ar) x m (1 ). 

[0016] Furthermore, the intemnediate layer, neither 
expanding nor contracdng, runs at a rate Vn: 



Vn = m K CO 



(2). 



35 



As such, the belts front surface runs faster than the 
belt's intermediate layer by the difference between the 
two rates, I.e.. Ar x ox While the front surface of belt d 40 
around subordinate rolier b runs faster than the intemie- 
diate layer of belt d therearound, a front surface of belt d 
not around subordinate roller b, e.g., that of belt d oppo- 
site to printing heed h. no longer expends and thus runs 
at a reduced rate and thus the same rate as the belt's 45 
intemiediate layer. 

[0017] Thus, belt d has a front surface running 
faster at sut>ordinate roller b (at a rate VI in Rg. 5) than 
at printing head h (at a rate V2 in Rg. 5). Because of 
such difference in rate, In Fig. 5 at the nip there would so 
work a force which would transport recording medium g 
on a front surface of belt d at a rate greater than that of 
the intermediate layer of belt d. That is, recording 
medium g is transported farther at the nip than at print- 
ing head h. As such, recording medium g cannot con- ss 
tact the front surfiace of belt d, with a result that 
recording medium g and belt d slide reiai3ve to each 
other or recording medium g comes off the front surface 



of belt d. Consequently, recording medium g would be 
brought into contact with printing head h or divert from a 
transporting path and jam up the machine of Interest. 

SUMMARY OF THE INVENTION 

[OOlfil One object of the present invention is to 
achieve an Image formation, wherein a variation In 
driveability between a portion of a belt engaging and 
contacting a roller and a portion of the belt out of contact 
with the mlier does not have any effect on a recording 
medium being transported, to reliably transport the 
recording medium to form on the recording medium an 
Image of high quality as well as prevent the recording 
medium from diverting from a transporting path and 
thus achieve reliable image formation. 
pOlO] In order to achieve the above object, the 
present invention provides a recording-medium trans- 
port device configured to have a plurality of rollers with 
an endless transport belt engaged therearound and 
having a portion corresponding to a span for transport- 
ing a recording medium, having a transporting side for 
carrying a recording medium on which image formation 
means forms an Image. The recording-medium trans- 
port device is characterized by a pair of pinch roilers 
contacting a transporting side of the recording-medium 
transporting span and a back side of tfie span, respec- 
tively, while maintaining the span fiat, to pinch the 
recondHng medium together with the endless transport 
belt and thus transport the recording medium towEird the 
image formation means. 

[0020] As such, the endless transport belt has a 
transporting side bearing thereon and thus transporting 
a recording medium pinched together with the endless 
transport belt by fhe pair of pinch rollers. Tlie pair of 
pinch rollers pinch a portton of the belt out of contact 
with the plurality of rollers. Thus the pair of pinch rollers 
pinch a portion of the endless transport belt which does 
not have a curve. As such, the belt does not have an 
depending surface and in a vicinity of the pair of pinch 
rollerB the belt has a surface running at a constant rate 
while transporting the recording medium, on which an 
Image formation means fonns an image. Thus, there 
would not be a difference introduced between the drive- 
abiilty of the belt and the transportability of the recording 
medium, nor would the recording medium slide relative 
to the belt or be positionaliy displaced from a predeter- 
mined position. Thus the recording medium can be 
transported satisfactoriiy, with high precision. As such, 
the recording medium does not come off the t>elt or con- 
tact a printing head or the liice or divert from a transport- 
ing path or thus jam up the machine of interest. 
[0O21 ] In one embodiment of the present invention, 
the plurality of rollers with the endless transport belt 
therearound conespond to a drh/e roller and a subordi- 
nate roller and rotating and thus driving the drive roller 
allows the endless transport belt to run so that the end- 
less transport belt has an upper surface transporting the 
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recording medium, while the pair of pinch rollers 
includes an outer pinch roller In contact with the uii^er 
surface of the endless transport belt and an Inner pinch 
roller in contact with a back surface of the endless trans- 
port belt, wherein the drive roller, the subordinate roller 5 
and the inner pinch roller are arranged to have their 
respective upper edges aligned in a single plane. 
[0022] In another emt>od1ment, as is similar to the 
above, the endless transport belt has an upper surface 
adapted to transport a recording medium, while on a 10 
back side of the recording-medium transporting span of 
the belt there is provided aspiration means producing a 
force to aspirate the recording medium on the endless 
transport belt, wherein the pair of pinch rollers includes 
an outer pinch roller in contact with the upper surface of is 
the endless transport belt and an inner pinch roller in 
contact with an back surface of the endless transport 
belt and are arranged between a roller with the belt 
engaged therearound and the aspiration means and 
wherein the drive roller, the subordinate roller, the aspi- 20 
ration means and the Inner pinch roller have their 
respective upper edges aligned in a single plane. 
[0023] As such, there can be implemented a config- 
uration for pinching the recording-medium transporting 
span of the endless transport belt between the pair of 25 
pinch rollers while maintaining the span flat. In particu- 
lar. If the aspiration means is also provided, Its aspira- 
tion allows the recording medium to be aspirated on the 
endless transport belt to reliatsly prevent the recording 
medium from sliding relative to the belt and having a 3t? 
positional displacement from a predetemnined position, 
thus more reliably tranf^porting the recording medium. 
[0024] In the present invention, the recording- 
medium transport device preferably has the pair of 
pinch rollers generally equal in outer dameter to allow 
the endless transport belt to have a front surface and a 
back surface contacting the paired pinch rollers In the 
same condition. This ensures that the endless transport 
belt pinched by the pair of pinch rollers is fiat 
[0025] In another embodiment the recording- 40 
medium transport device Includes registration means 
starting to run the endless transport belt with a record- 
ing medium having its preceding edge abutting between 
thie endless transport belt and an outer pinch roller of 
the pair of pinch rollers In contact with an upper suiface 45 
of the endless transport belt, to register the recording 
medium so that a side of the recording medium that cor- 
rej^nds to the recording medium's preceding edge 
extends orthogonal to a direction in which the endless 
transport belt runs, for transporting the recording so 
medium. 

[0026] WHh the recording medium having its pre- 
ceding edge at>utting between the pair of pinch rollers 
and the endless transport belt, the pair of pinch rollers 
and the endless transport t>e[t, in contact with each ss 
other, form therebetween a line (parallel to each pinch 
roller's rotation axis) parallel to tiie preceding edge of 
the recording medium. Thus the recording medium with 



Its preceding edge satisfactorily registered In position 
passes through the pair of pinch rollers. 
[0027] Running the endless transport belt with the 
recording medium thus registered allows the recording 
medium to be transferred, registered on the endless 
transport belt, with a longitudinal direction of the pre- 
ceding edge of the recording medium orthogonal to a 
direction in whk:h the endless transport belt runs. 
[0028] In the present invention, preferably the 
recording-medium transport device is incorporated Into 
a recording-medium transport system of an image 
recording apparatus to transport a recording mecflum on 
the recording-medium transporting span of the belt and 
pass the recording medium through the pair of pinch 
rollers before the image formation means form en 
Image on the recording medium. As such, there can be 
obtained a specific application of the recording-medium 
transport device of the present invention, allowing the 
image recording apparatus to form an image of high 
qualify. 

[0029] The foregoing and other objects^ features, 
aspects and advantages of the present Invention will 
become more apparent from the following detailed 
description of the present invention when taken in con- 
Junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

{0030] 

Rg. 1 schematically shows a structure of the trans- 
port and print systems of a printer of a first embod- 
iment of the present inventnn. 
Rg. 2 is a perspective view of a structure of the 
transport system of the printer shown in Fig. 1 
Rg. 3 shows a portion in a vtoinlty of a pair of pinch 
rollers of the Rg. 1 printer. 
Rg. 4 shows a conventional printer, as compared 
with Rg. 1. 

Rg. 5 shows a portion in a vicinity of a subordinate 
roller in the conventional printer shown in Rg. 4. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0031] The embodiments of the present invention 
will now be described with reference to the drawings. 
The present embodiment will be described In conjunc- 
tion with an ink-jet printer with the present invention 
applied. 

Configu ration 

[0032] Rg. 1 schematically shows a printer of the 
present embodiment, with a transport system transport- 
ing a sheet of paper P as a recording medium and a 
print system printing an Image on the sheet of paper P 
transported. The sheet of paper P is transported by a 
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transport device cxirresponding to a belt drive device 1 
including a drive roller 11 , a subordinate roller 12 and a 
tension roller 13 wUh an endless belt 14 engaged there- 
around. Drive roller 1 1, connected to a drive shaft of a 
motor (not shown), receives the nrrator's driving force $ 
and thus rotates. As drive roller 1 1 rotates, belt 14 in the 
figure runs in a direction A. The motor is for example a 
stepping motor driving the roller intermittently for each 
predetermined st^ angle. Linked to the motor's driving 
ability, belt 1 4 also runs Intermittently. Above drive roller io 
1 1 is arranged a pinch roller 15 cooperating with dnvs 
roller 11 to pinch bett 14. 

[0033] A printing head 2 as image formation means 
Is arranged above a span 5 of belt 14 that exists 
between drive roller 1 1 and subordinate roller 12. Print- ts 
ing head 2 is a seried heed having several tens to hun- 
dreds of Jet nozzles in direction A as shown in Fig. 1 (a 
direction In which the sheet of paper P is tmnsported). 
Printing head 2 also has means (not shown) tor moving 
the head in a direction perpendicular to the plane of Fig. .20 
1 . Printing head 2 is provided with cartridges for yellow, 
magenta, cyan and black oolorsp allowing full-color print- 
ing. 

[0034] Furthermore, as a characteristic of the 
present embocfiment, a pair of pinch rollers 31 and 32 is 25 
provided at the belt's span S in a vfcinrty of subordinate 
roller 12 to pinch belt 14 at its front surface or transport- 
ing side and back suriiace. The pinch-roller pair is 
formed of an outer pinch roller 31 positioned on a front 
surface of belt 1 4 and en inner pinch roller 32 positk>ned so 
on a back suriace of belt 14. Inner pinch roller 32 Is 
smaller in diameter than drive roller 1 1 and subordinate 
roller 12. Outer pinch roller 31 Is smaller in diameter 
than inner pinch roller 32. More specifically, drive roller 
1 1 and subordinate roller 1 2 has an outer diameter of 25 as 
mm. Inner pinch roller 32 has an outer diameter of 20 
mm, and outer pinch roller 31 has an outer diameter of 
1 0 mm. The pair of pinch rollers 31 and 32 is arranged 
to maintain the belt's span S flat. More specifically, inner 
pinch roller 32 lias an upper edge positioned on a 40 
straight fine linking an upper edge of drive roller 1 1 and 
that of subordinate roller 12, and outer pinch roller 31 
has a lower edge spaced from the upper edge of inner 
pinch roller 32 iay a distance corresponding approxi- 
mately to the belt's thickness. 45 
[0035] Upstream of subordinate roller 1 2 On the fig- 
ure, on the right liand) is provided a sheet feeding cas- 
sette 4 housing multiple sheets of paper R As belt drive 
device 1 is drivm, a sheet of paper P is drawn from 
sheet feeding cassette 4 and thus transported on belt 4. so 
[0036] Furthermore, a platen chamber 5 Is 
arranged as aspiraftlon means on a back side of the 
belts span S. Platen chamber 5 Is spaced from subordi- 
nate roller 12 for example by 40 mm. Platen chamber 5 
corresponds to a container in the form of a generally ss 
rectangular parallelepiped having an upper surface 
positioned to generally match the stralglit Rne linking the 
upper edge of drive roller 1 1 and that of subordinate 



roller 12. Furthennore, platen chambers has an upper 
surface provkled with a piurailiy of aspiration fioles 51 
and also has a fan (not shown) driven to create a nega- 
tive pressure Inskie the container to produce a force for 
aspirating the sheet of paper P on beft 14. Thus, the 
sheet of paper P can be free of displacement relative to 
belt 14 and thus transported satisfactorily. 
[0037] As shown in Rg. 2, beft 14 also has a plural- 
ity of aspiration holes 14a to cause a force aspirating the 
sheet of paper P on a surface of belt 14 when platen 
chambers Is driven. Belt 14 is formed of rubber such as 
urethane rubber, providing a large friction between the 
beifs surface and the sheet of paper P. Furthermore, 
belt 14 is for example 0.5 mm thtek, with aspiration 
holes 14b provided in the directions of the length and 
width of belt 1 4, spaced for ratample by an equidistance, 
or at a pitch, of 20 mm. It should be noted that aspiration 
holes 14a may have a size and pitch set as desired. Fur- 
thermore, aspiration holes 14a may have a pitch In the 
direction of the length of belt 14 and a different pitch in 
the direction of the width of belt 1 4, rather than the same 
pitch in the two directions of belt 14. Aspiration holes 
14a may stagger In arrangement Furthermore, the 
platen chamber's aspiration force, the sheet's size, 
thtekness, mechanical property and Its surfoce condi- 
tion such as whether it Is a nonnal paper, a coated 
paper or any other type of paper, the rate at which the 
sheet is transported, and the like m^ also be set as 
desired. 

Operation 

[0038] The printer configured as above operates as 
described below: 

[0039] Whan the printer starts to operate, drive 
roller 1 1 rotates as the motor is driven. As drive roller 1 1 
rotates, belt 14 runs in directton A, as shown in Fig. 1. 
As belt drive devtee 1 is driven, a sheet of paper P Is 
drawn from sheet feeding cassette 4. The sheet of 
paper P passes on an upper side of subordinate roller 
1 2 and then an-lves at the pair of pinch rollers 3 1 and 32. 
[0O4O] Referring now to Fig. 3, as enlarged, the 
sheet of paper P, pinched together with belt 14 by the 
pair of pinch rollers 31 and 32, is transported toward the 
position at which printing head 2 Is amanged, while belt 
14 around subordinate roller 12 has a front surface 
expanding and thus running at a local, increased rate. In 
the present embodlnnent, however, the pair of pinch roll- 
ers 31 and 32 Is provided at a position where the belt no 
fonger has an expanding suri^e or the belt is not 
¥wound around subordinate roller 12, pinching the sheet 
of paper P together with belt 14. In other words, at a 
region where the bett has a front surface running at an 
unchanged rate the sheet of paper P is pinched and it is 
thus transported toward printing head 2. Thus the 
entirety of the sheet of paper P is transported in a stable 
manner. 

[0041 ] When the sheet of paper P has arrived at the 
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position where printing head 2 is arranged, the nwtor 
stops and belt 14 halts. Then printing head 2 Jets ink 
through Its nozzles as it moves In the direction perpen- 
dicular to the plane of Rg. 1, printing an Innage on the 
sheet of paper R When printing head 2 has arrived at 
one end of the sheet of paper P, belt 14 again starts to 
run and then stops after the sheet of paper P has been 
moved by a predetemilned distance. Then printing head 
2 again moves in the direction perpendicular to the 
plane of Rg. 1 and thus prints an Image. Thus, the 
image forming operation by printing head 2 and the 
sheet transporting operation by belt drive device 1 are 
alternateiy provided to print an Image on tiie entirety of 
the sheet of paper P. 

[0042] In this Image forming operation, platen 
chamber 5 provides a force aspiretlng the sheet of 
paper P on belt 1 4. As such, the sheet of paper P can be 
free of displacement relative to belt 14 and thus trans- 
ported satisfactorily. 

Registration 

[0043] In the present embodiment, the pair of pinch 
nollers 31 and 32 functions to register the sheet of paper 
P, maintaining it on belt 14 In a satisfactory registration. 
More specrficaiiy, the sheet of paper P on belt 1 4 is reg- 
istered such that a longitudinal direction of its preceding 
edge (In Rg. 1. a direction perpendicular to the plane of 
the figure) is orthogonal to a direction In which belt 14 
runs (direction A In the figure). The sheet of paper P can 
be registered, as described b&lcw. 
[0044] The sheet of paper P can be registered by 
slightly curving the sheet of paper P drawn from sheet 
feeding cassette 4 and feeding the curved sheet of 
paper P to the pair of pinch rollers 31 and 32. Mora spe- 
cifically, before drive roller 1 1 Is driven or while the pair 
of pinch rollers 31 and 32 and b^t 14 stop, a sheet feed- 
ing roller (not shown) Is driven to draw the sheet of 
paper P from sheet feeding cassette 4. Then, with its 
preceding edge positioned between outer pinch roller 
31 and belt 14, the sheet of paper P is curved slightly, as 
represented In Fig. 1 by a virtual line. In this condition, 
the sheefs recoverablllty pushes the sheets preceding 
edge between outer pinch roller 31 and belt 14. Thus, 
outer pinch roller 31 has a line tangential to belt 14 (par- 
allel to the revolution axis of outer pinch roller 31) that is 
parallel to the sheefs preceding edge. In other words, 
the sheet of paper P Is transported to the pair of pinch 
rollers 31 and 32 with its preceding edge positioned, as 
con^cted satisfactorily. With die sheet of paper P trans- 
ported as above, driving drive roller 1 1 allows the sheet 
of paper P to be transported, registered on belt 14, with 
the iongnudinai direction of the shseTs preceding edge 
orthogonal to the direction In which t>elt 14 runs. The 
present printer includes a controller (not shown) having 
registration means to register the sheet of paper P. as 
described above, in other words, the registration means 
controls the drawing of the sheet of paper P and the tinv 



ing at whbh the motor Is driven, to register the sheet of 
paper P. as described above. 

Effect of the Embodiment 

5 

[0045] As has been described above, in the present 
embodiment, belt 1 4 has span S between drive roller 1 1 
and subordinate roller 12 and the pair of pinch rollers 31 
and 32 is provided at span S in a vicinity of subordinate 

to roller 12 to maintain span S fiat as it pinches and thus 
transports the sheet of paper P. Thus, in a vicinity of the 
pair of pinch rollers 31 and 32, i.e., a nip, and a portion 
opposite to printing head 2, belt 14 does not curve and 
thus transports the sheet of paper P as it is maintained 

15 flat Thus the belt has a flat surface running at a con- 
stant iBte from the nip to the portion opposite to printing 
head 2. As such, there would be no difference intro- 
duced between the driveability of t^elt 14 and the trans- 
portability of the sheet of paper P, nor would the sheet of 
20 paper P slide relative to t>e(t 1 4 or have a positional dis- 
placement from a predetennined position. Thus, tiie 
sheet of paper P can be transported satisfactorily, with 
high precision. As such, images of high quality can be 
fdmied on the sheet of paper P. Furthermore, the sheet 
25 of paper P would not come off belt 14 nor would it con- 
tact printing head 2 or divert from a transporting path or 
jam up the machine of Interest Thus the sheet of paper 
p would not be smeared or damaged so that an image 
can be formed satisfactorily. 

30 

Other Embodiments 

[0046] The above embodiment has been described 
in conjunction with an serial-head equipped inl<-jet 

35 printer with the present invention applied. However, the 
present invention is also applicable for exanple to lin- 
ear-head equipped printers and electro-photogFE^}hy 
printers. The present Invention Is also appilcabie to 
Image recording apparatus other than printers, such as 

40 copiers. Furthermore, the present invention may use 
recording media otiier than tiie sheet of paper P, such 
as various types of media Including film. 
[0047] While the present embodiment Includes 
outer pinch roller 31 smaller In diameter than Inner 

43 pinch roller 32, the present Invention may alternatively 
have pinch rollers 31 and 32 equal In outer diameter. In 
such example, belt 14 can have a front surface and a 
back surface contacting pinch rollers 31 and 32 In the 
same condition. This ensures that belt 14 is flat at the 

so nip. Thus there can be readily obtained a configuration 
allowing tiie above embodimerrtto operate effectively. 
[0048] While the above embodiment Includes sub- 
ordinate roller 12. inner pinch roller 32 and platen cham- 
ber 5 having their respective upper edges aligned on a 

ss single straight line, inner pinch roller 32 sllghtiy dis- 
placed vertically can also satisfactorily transport the 
sheet of paper P if such displacement is 1 mm or there- 
around. 
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[0049] Furthermore, there may be provided means 
allowing pinch rollers 31 and 32 to be each precisely 
adjusted In level. Such means can precisely adjust 
pinch rollers 31 and 32 In level to allow belt 1 4 to have a 
front surface maintained flat if belt drive device 1 5 
includes a component having a processing error or the 
like. Furthermore, if each of pinch rollers 31 and 32 can 
be precisely adjusted In level to allow belt 14 to voluntar- 3. 
iiy engage ttseif around pinch rollers 31 and 32, the 
sheet of paper P would for example be introduced at a w 
any rate variable as desired. It should be noted, how- 
ever, that the rollers be precisely adjusted so that the 
sheet of paper P does not slide on bait 14. 
[0050] Furthernnore. while the above embodiment 
has been described in conjunction with a printer 15 
equipped with platen chamber 5 for aspirating the sheet 
of paper P on belt 14, the present invention is also appli- 
cable to printers which do not include platen chamber 5. 
[0051] Furthermore, belt 14 may have a surface 
formed of rubber such as urethane rubber and an Inter- so 
nal portion reinforced with a core fomned of a doth 
woven with polyester fabric. In such example, belt 14 
can transport a recording medium with high precision, 
with a high rigidity in a direction of tension. 
[0052] Although the present Invention has been 25 4. 
described and Illustrated in detail. It is clearly under- 
stood that the same Is by way of illustration and example 
only and is not to be taken by way of limitation, the spirit 
and scope of the present Invention be]ng limited on ly by 5. 
the terms of the appended claims. $0 

ClBinw 

1. A recording-medium transport device having a plu- 
rality of rollers (11. 12. 13) with an endless trans- 3S 
port belt (14) engaged therearound and having a 
portion corresponding to a span for transporting a 
recording medium (S), having a transporting side 
bearing thereon a recording medium (P) on which 
image formation means (2) forms an image, said 4d 
recording-medium transport device characterized 

by a pair of pinch rollers (31, 32) contacting the 

transporting side of said span (S) and a back side 

of said span (S), respectively, while matntajning 6. 

said span (S) flat, to pinch the recording medium 45 

(P) together with said endless transport belt (14) 

and thus transport the recording medium (P) toward 

the Image formation means (2). 

2. The recording-medium transport device of claim 1 , so 
wherein said plurality of rollers (11, 12, 13) corre- 
spond to a drive roller (11) and a subordinate roller 
(12), said drive roller (11) being rotated and thus 
driven to allow said endless transport belt (14) to 

run and thus have an upper surface transporting ss 
the recording medium (P). while said pair of pinch 
rollers (31, 32} Includes an outer pinch roller (31) in 
contact with said upper surface of said endless 



transport belt (14) and an inner pinch roller (32) in 
contact with a back surface of said endiess trans- 
port belt (14), wherein said drive roller (11), said 
subordinate roller (12) and said inner pinch roller 
(32) are arranged to have their respective upper 
edges aligned in a single plane. 

The recordng-medium transport de^ce of claim 1 , 
wherein said endless transport belt (14) has an 
upper surface adapted to transport the recording 
medium (P), while on a back side of said span (S) 
there is provided aspiration means (5) producing a 
force to aspirate the recording medium (P) on sakj 
endless transport belt (14), wherein sakj pair of 
pinch rollers (31, 32) includes an outer pinch roller 

(31) in contact with said upper surface of said end- 
less transport belt (14) and an Inner pinch roller 

(32) in contact with a back surface of said endless 
transport belt (14) and is arranged between said 
subordinate roller (12) and said aspiration means 
(5), saM drive roller (11), saM aspiration means (5) 
and said Inner pinch roller (32) having their respec- 
tive upper edges aligned in a single plane. 

The recording-medium transport device of claim 1, 
wherein sakj paired pinch rollers (31 . 32) are gener- 
ally equal In outer dlanneter. 

The recordng-medlum transport device of dalm 1, 
comprising registration means allowing said end- 
less transport belt (14) to start to run with the 
recording medium (P) having a preceding edge 
abutting between said endless transport belt (14) 
and an outer pinch roller (31) of aald pair of pinch 
rollers (31 , 32) In contact with an upper suriace of 
said endless transport belt (14), to register the 
recording medium (P) so that a side of the record- 
ing medium (P) corresponding to the preceding 
edge of the recording medium (P) extends orthogo- 
nal to a direction in which said endless transport 
belt (14) runs, for transporting the recording 
medium (P). 

The recording-medium transport device of claim 1, 
Incorporated Into a recording-medium transport 
system of an image recording apparatus to trans- 
port the record ng medium (P) on said span (S) and 
pass the recording medium (P) through said pair of 
pinch rollers (31, 32) before said image formation 
means (2) forma an 'mage on the recording 
medium (P). 
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